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study.     For example,  if a combination of agents is tested,   the
experimental design should enable the contribution of each agent and
of additive or synergistic effects to be determined.     Conditions
should be relevant to those likely to be encountered by the product
during handling,  e.g.,  abuse at temperatures ranging from the minimum
that permits growth of the test organisms to ambient temperatures (or
above).     Simulation of normal product handling should be considered,
e.g.,  refrigerated storage followed by abuse, as well as abuse
shortly after processing.     Tests must be long enough to evaluate
antimicrobial activity over the maximal period likely before product
consumption.

Evaluation of Antimicrobial,  Product, and Production-Process
Variables.     Consideration needs to be given to the form in which the
antimicrobial is used in the test system  (e.g., as  free acid or salt)
and to the form in which it is likely to be applied to the product
during processing  (e.g.,  as solid or in solution).

A host of factors largely determined by the nature of the product
need to be selected,  defined,  or controlled.     These include pH;
solutes,  including sodium chloride,  sugar,  and curing adjuncts;   aw;
Eh; meat cut,   type,  age,  species,  and fat concentration;  gaseous
atmosphere;   and processing temperatures and times.     Such factors may
vary within characteristic ranges for particular products.     The
efficacy of the test agent should be tested beyond the usual range of
variation,  to assess  the consequences of failure to reach target
values.     The degree of product contamination,  simulated by the inocu-
lum of test microorganisms,  should be regarded as a test variable,
and different concentrations of inoculum should be used.

Data Collection and Analysis. Careful attention to all the fore-
going considerations may be rendered almost useless, if prior thought
is not also given to collection, organization, and analysis of the                                         '

data generated.    Methods could be coordinated between large studies,                                       L

to facilitate interpretation of the meaning of results for "real-                                           !

world"   situations and to enable comparisons of antimicrobial efficacy
to be made easily.                                                                                                                    !

Discussion*     There is a need to test the antimicrobial efficacy                                        j

of alternatives to nitrite against the wide variety of potential                                              <j

pathogens and spoilage organisms in cured meats,  in all products in                                        |

which their use is contemplated, under conditions that simulate those                                     f

likely under normal and inadequate product processing and handling,
and with due regard to the variations in characteristics of the prod-
uct, such as pH and water activity.    Specifications of protocols for
testing have not been recommended by the  Committee, for a variety of
reasons.    Investigators will have particular interests in examining
alternatives, and generalized protocols may not be appropriate to all
such situations.     Design of protocols to cover all or even most situa-
tions would be a major undertaking that was beyond the Committee's
charge.    Useful information can be generated by well-designed
experiments conducted on a small scale or by novel approaches that
might be denied support if they did not conform to a particular
protocol intended to describe ideal,  comprehensive studies.